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STANDARD OPERATING PROCEDURE 

TCLP - NONVOLATILE ANALYTE EXTRACTION 
1) Scope and Applicability 

1.1 Toxicity Characterization Leaching Procedure (TCLP) is designed to determine the 
mobility of both organic and inorganic analytes present in liquid, solid, and 
multiphasic wastes.  Results of this procedure may be used to classify industrial wastes 
as hazardous.  

1.2 If a sample yields low or non-detected results when analyzed for total concentration 
(i.e., below regulatory limits) further TCLP analysis of that sample is not necessary and 
not required.   

1.3 Volatiles are not typically analyzed on the extracts obtained in this procedure.  Refer to 
HS-TCLP002 for Zero-Headspace Extraction (ZHE) for TCLP analysis of volatile 
compounds. 

2) Summary of Procedure 

2.1 Samples are first evaluated for solid content. 

2.1.1 Liquid wastes, containing <0.5% dry solid material, are filtered through a 
0.6 to 0.8 μm glass filter.  The filtrate is then defined as the TCLP extract. 

2.1.2 Wastes containing 0.5% dry solid material are processed by first 
separating liquid and solid phases, if both are present.  The liquid phase is 
stored for subsequent analysis.   

2.2 Solid phases are processed by adding an appropriate extraction fluid to the sample at 
a ratio of 20:1 (wt:wt). 

2.3 Once the extraction fluid is added to the sample, the sample is agitated for 182 
hours. 

2.4 A prepared extraction fluid is added to the sample in an amount 20 times the weight 
of the sample being extracted.  The particular extraction fluid used may vary and is 
dependent on the alkalinity of the solid phase sample. Once the extraction fluid is 
added, the sample is agitated for a known length of time (18 ± 2 hours).   

2.5 Following extraction, the liquid extract is separated from the solid phase by filtration 
through a 0.6 to 0.8 μm glass fiber filter.  If the liquid phase of the sample is 
compatible with the extract, the two are combined.  If not, the liquid phase and extract 
are analyzed separately, the results of which are mathematically combined to yield a 
volume-weighted average concentration.  

3) Definitions 

3.1 Analysis Batch: A group of no more than 20 field samples (Field sample analyses 
include only those samples derived from a field sample matrix. These include the 
initial field and duplicate field samples as well as all related matrix spike samples).  

3.2 Demonstration of Capability:  The analysis of QC samples in series to verify the ability 
to produce data of acceptable precision and bias. 

3.3 Duplicate Sample:  Two identical portions of material collected for chemical analysis, 
and identified by unique alphanumeric codes.  The duplicate may be portioned from 
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the same sample, or may be two identical samples taken from the same site.  The two 
portions are prepared and analyzed identically  

3.4 Exception Report: Appropriate comments reported with the associated sample batch 
that addresses sample anomalies such as demonstrated sample matrix effects. 

3.5 Method Blank (MBLK): An interference-free matrix to which all reagents are added in 
the same volumes or proportions as used in sample processing. The method blank is 
carried through the complete sample preparation and analytical procedure. The 
method blank is used to document contamination resulting from the analytical 
process. 

3.6 NCAR: Nonconformance Corrective Action Report (refer to SOP HS QS-003, current 
revision). 

3.7 Organic Free Water: Deionized (DI) reagent water meeting purity characteristics of Type 
I laboratory distilled water (daily resistance ≥17 megohms-cm). For additional 
purification, the DI water is passed through an activated carbon filter.   

4) Health and Safety Warnings 

4.1 Lab Safety: Due to various hazards in the laboratory, safety glasses and laboratory 
coats or aprons must be worn at all times while in the laboratory.  In addition, gloves 
and a face shield should be worn when dealing with toxic, caustic, and/or flammable 
chemicals.   

4.1.1 All filtrations should be prepared in a laboratory fume hood.  

4.2 Chemical Hygiene: The toxicity or carcinogenicity of each reagent used has not been 
precisely defined; however, each chemical used should be treated as a potential health 
hazard. Exposure to laboratory reagents should be reduced to the lowest possible 
level. The laboratory maintains a current awareness file of OSHA regulations regarding 
the safe handling of the chemicals specified in this method. A reference file of data 
handling sheets (MSDS) is available to all personnel involved in these analyses.   

4.3 Waste Management: The principal wastes generated by this procedure are the method-
required chemicals and standards. It is the laboratory's responsibility to comply with 
all federal, state, and local regulations governing waste management by minimizing 
and controlling all releases from fume hoods and bench operations. Compliance with 
all sewage discharge permits and regulations is required.  Laboratory procedures in 
SOP HS-SAF-001, Waste Disposal Procedures, must be followed. 

4.4 Pollution Prevention: The materials used in this method pose little threat to the 
environment when recycled and managed properly. The quantities of chemicals 
purchased should be based on the expected usage during its shelf life. Standards and 
reagents should be prepared in volumes consistent with laboratory use to minimize 
the volume of expired standards or reagents to be disposed.  

5) Cautions 

5.1 Routine preventative maintenance must be performed and documented to assure 
optimum instrument performance.  Refer to the current revision of SOP HS-EQ004 for 
preventative maintenance schedules. 

5.2 When using glass containers, pressure build-up should be monitored after initial start 
of the leaching to avoid potential explosion of the vessel due to gas generation. 
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5.3 This procedure is not appropriate for the analysis of volatile analytes.  

5.4 Perform filtrations in a hood. 

6) Interferences 

6.1 Potential Interferences that may be encountered during analysis are discussed in the 
individual analytical methods 

7) Personnel Qualifications and Responsibilities 

7.1 General Responsibilities - This method is restricted to use by or under the supervision 
of analysts experienced in the method. 

7.2 Analyst - It is the responsibility of the analyst(s) to:  

7.2.1 Read and understand this SOP and follow it as written. Any deviations or 
nonconformances must be documented and submitted to the QA Manager 
for approval.  

7.2.2 Produce method compliant data that meets all quality requirements using 
this procedure and the Data Reduction, Review and Validation SOP (HS-QS-
009).  

7.2.3 Complete the required initial demonstration of proficiency before 
performing this procedure without supervision. 

7.2.4 Complete an ongoing demonstration of proficiency annually when 
continuing to perform the procedure. 

7.2.5 The analysts must submit data for peer or supervisor review. 

7.3 Section Supervisor - It is the responsibility of the section supervisor to: 

7.3.1 Ensure that all analysts have the technical ability and have received 
adequate training required to perform this procedure. 

7.3.2 Ensure analysts have completed the required initial demonstration of 
proficiency before performing this procedure without supervision.  

7.3.3 Ensure analysts complete an ongoing demonstration of proficiency 
annually when continuing to perform the procedure. 

7.3.4 Ensure analysts produce method compliant data that meet all quality 
requirements using this procedure and the Data Reduction, Review and 
Validation SOP.  

7.4 Project Manager - It is the responsibility of the Project Manager to ensure that all 
method requirements for a client requesting this procedure are understood by the 
laboratory prior to initiating this procedure for a given set of samples. 

7.5 QA Manager: The QA Manager is responsible for  

7.5.1 Approving deviations and nonconformances  

7.5.2 Ensuring that this procedure is compliant with method and regulatory 
requirements,  

7.5.3 Ensuring that the analytical method and SOP are followed as written 
through internal method and system audits. 
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8) Sample Collection, Handling, and Preservation 

8.1 This procedure may increase the minimal size of field sample, which is dependent on 
the physical state/states of the waste and specific analytes of concern.  Consideration 
must be made regarding the amount of sample required to perform a preliminary 
evaluation for extraction fluid selection, the amount required to perform the 
extraction.  Quality control samples require additional aliquots. 

8.2 Sufficient sample is requested at collection to allow for re-extraction of the sample.   

8.3 Preservatives shall not be added to the original samples before the TCLP extraction.  

8.4 Waste Samples may be refrigerated unless refrigeration results in irreversible physical 
change. If precipitation occurs, extract the entire sample (including precipitate).    

8.5 TCLP extracts should be prepared for analysis and analyzed as soon as possible 
following extraction. When analysis cannot occur on the same day as extraction, 
extracts should be preserved according to the guidance given in the individual analysis 
methods.   

8.6 Extracts or portions of extracts for organic analyte determinations shall not be 
exposed to the Atmosphere (i.e., no headspace) to prevent losses.  

8.7 Analytical Hold Time Requirements: 
 

 
Analyte Type 

From Field 
Collection 

to TCLP Extraction 

From TCLP 
Ext. to Prep. 

Extract. 

 
From Prep. Extract. to 
Determinative analysis 

 
Total 
Time 

 
Semi Volatiles 

 
14 days 

 
7 days 

 
40 days 

 
61 days 

 
Mercury 

 
28 days 

 
N/A 

 
28 days 

 
56 days 

 
Metals, except 

Hg 

 
180 days 

 
N/A 

 
180 days 

 
360 
days 

9) Equipment and Supplies 

9.1 Hamilton Gastight Syringes, or equivalent.  Various sizes. 

9.2 Volumetric flasks, Class A.  Various sizes. 

9.3 Analytical Balance, capable of measuring to the nearest 0.0001g (0.1mg). 

9.4 Agitation apparatus – Capable of rotating end-over-end at 302 rpm.  

9.5 Bottle Extraction Vessel –  

9.5.1 Pre-washed, one-gallon borosilicate glass jars, are utilized when extracting 
samples for non-volatile organics only.  Polytetrafluoroethylene (PTFE) jars 
are utilized when extracting samples for metals analysis.  PTFE jars may 
also be used when sample matrix presents a danger of cracking the glass 
vessel during rotation (i.e., gravel, pebbles) 

9.6 Filtration Device –  

9.6.1 Primary Device: Hazardous Waste Filtration System (Millipore Cat. No. YT30 
142 HW), or equivalent 
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9.7 Standard TCLP Filters 

9.7.1 Acid Washed, 142mm (Environmental Express Cat# FG77142MM, or 
equivalent), and  

9.7.2 Acid Washed, 90mm (Environmental Express Cat# FG77047M, or 
equivalent) 

9.8 pH Meter, accurate to 0.05 @ 25C.  

9.9 Laboratory Balance, accurate to within ± 0.01g (all weight measurements are to be 
within ± 0.1g).  

9.10 Beaker or Erlenmeyer flask, glass, 500 mL.  

9.11 Watch glass, appropriate diameter to cover beaker or Erlenmeyer flask.  

9.12 Magnetic stirrer and Teflon coated stir bar.  

10) Standards and Reagents 

10.1 Note:  Store purchased standards according to manufacturer specifications.  Store 
standard solutions (remaining stock, composite, calibration and surrogate) below 6 oC 
in glass containers having Teflon lined lids. All purchased stock standard solutions 
must be replaced after reaching the manufacturer’s expiration date assigned to the 
standard. All laboratory prepared standard solutions must be replaced after six 
months or sooner if routine QC indicates a problem. An assigned expiration date of a 
lab prepared standard cannot exceed the manufacturer’s expiration date for any 
component used in the standard formulation.  

10.2 Reagent grade chemicals shall be used in all tests.  Unless otherwise indicated, it is 
intended that all reagents shall conform to the specifications of the Committee on 
Analytical Reagents of the American Chemical Society, where such specifications are 
available.  Other grades may be used, provided it is first ascertained that the reagent is 
of sufficiently high purity to permit its use without lessening the accuracy of the 
determination.  

10.3 Reagent (DI) Water.  Deionized (DI) water meeting purity characteristics of Type I 
laboratory distilled water (daily resistance ≥ 17 megohm-cm).  Additionally, deionized 
water is passed through an activated carbon filter prior to use. 

10.4 Hydrochloric acid, concentrated (12N), ACS grade.  Adhere to the manufacturer’s 
expiration date. 

10.4.1 Hydrochloric acid, (1N): add 83 ml of concentrated HCl to 500 ml of DI 
water and dilute to a final volume of 1L using DI water.  Prepare fresh 
annually.  

10.5 Sodium hydroxide, ACS reagent grade, either solid pellets (98 to 100 %) or 
concentrated solution (50 % by weight, spec gravity ~ 1.51g/ml). Adhere to the 
manufacturer’s expiration date.  

10.5.1 Sodium hydroxide (1N), using pellets, dissolve 160 grams of NaOH pellets 
into 500 ml of DI water and dilute to a final volume of 4L using DI water.  
Prepare fresh annually 

10.5.2 Sodium hydroxide (1N), 50 % wt solution: dissolve 80 grams of NaOH (50 % 
by wt) into 500 ml of DI water and dilute to a final volume of 1L using DI 
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water. 

10.6 Glacial acetic acid, CH
3
CH

2
OOH, ACS reagent grade.  Adhere to the manufacturer’s 

expiration date. 

10.7 Extraction Fluids: 

10.7.1 Extraction fluid. #1 – Prepared in the following manner: 
10.7.1.1 Add 5.7 mL glacial CH

3
CH

2
OOH followed by 64.3 mL 1N NaOH to 

500 mL reagent water, dilute to 1 liter.   
10.7.1.2 Check that the pH is 4.930.05.  Adjust the pH downward by 

adding glacial acetic acid dropwise, while monitoring pH.  Upward 
pH adjustments are made by adding 1N NaOH dropwise. 

10.7.2 Extraction fluid # 2 – Prepare in the following manner: 
10.7.2.1 Dilute 5.7 mL glacial CH

3
CH

2
OOH with reagent water to a volume of 

1 liter.  
10.7.2.2 Check that the pH is 2.880.05.  Make pH adjustments as necessary 

to achieve the required pH range. 

10.7.3 These fluids are monitored for impurities through the analysis of routine 
method blanks.  They are also monitored daily for changes in pH.  When 
either fluid is determined to contain impurities, or have a significant 
change in pH, discard the solution and prepare a fresh fluid.  

10.7.4 These fluids are prepared fresh according to the manufacturer’s expiration 
date, if purchased commercially.  Otherwise, fluids are prepared every 6 
months. 

11) Method Calibration 

11.1 Perform support equipment (balances, pH meter, etc) calibration checks as required for 
daily use.  

12) Sample Preparation/Analysis 

12.1 Preliminary Evaluations: Perform preliminary TCLP evaluations on a minimum 100-g 
aliquot of waste. This aliquot may not actually undergo TCLP extraction. The 
preliminary evaluations include:  

12.1.1 Determination of the percent solids;  

12.1.2 Determination of need for particle size reduction of solid aliquots; and  

12.1.3 Determination of the appropriate extraction fluid to be used in the 
extraction. 

12.2 Determination of percent solids:  Percent solids are defined as that fraction of a waste 
sample (as a percentage of the total sample) from which no liquid may be forced out 
by an applied pressure, as described:  

12.2.1 NOTE: If a sample is suspected to be flammable and multi-phasic and has 
the ignitability test run, then check the results.  If flammable, then run the 
sample as 100% solids to prevent flashing during drying. 

12.2.2 If the sample is sand or soil, and it is obvious that it contains no liquid, it 
cam be assumed to be 100% solid and there is no need to determine the 
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percent solids.  If it is uncertain that the sample is 100 % solid, then the 
percent solids must be determined.   

12.2.3 If no liquid is recovered when the waste is subjected to pressure filtration, 
the waste is considered 100% solids, proceed to Section 12.7;  

12.2.4 If the sample is liquid or multiphasic, a liquid/solid separation is required 
to make the preliminary determination of percent solids. Proceed to Section 
12.3. 

12.3 Filtration to determine % Solids: 

12.3.1 Pre-weigh the clean filter and the container (e.g. a clean beaker) that will 
receive the filtrate.  

12.3.2 Assemble the filter holder and filter following the manufacturer's 
instructions.  

12.3.3 Place the pre-weighed filter on the support screen and secure.  

12.3.4 Weigh out a subsample of the waste (100 g minimum) and record the 
actual weight.  

12.3.5 Allow slurries to stand to permit the solid phase to settle. Wastes that 
settle slowly may be centrifuged prior to filtration. Centrifugation is to be 
used only as an aid to filtration.  

12.3.5.1 Once a sample is centrifuged, the liquid should be decanted and 
filtered followed by filtration of the solid portion of the waste 
through the same filter.  

12.3.6 Quantitatively transfer the waste sample to the filter holder (liquid and 
solid phases). Spread the waste sample evenly over the surface of the filter. 
If filtration of the waste at 6 °C reduces the amount of expressed liquid 
over what would be expressed at room temperature then allow the sample 
to warm up to room temperature in the device before filtering.  

12.3.7 NOTE: If waste material (>1% of original sample weight) has obviously 
adhered to the container used to transfer the sample to the filtration 
apparatus, determine the weight of this residue.  Subtract this weight from 
the sample weight determined in Section 12.3.4 to determine the weight of 
the waste sample that will be filtered.  

12.3.8 Gradually apply vacuum or gentle pressure of 1-10 psi, until air or 
pressurizing gas moves through the filter.  If this point is not reached 
under 10 psi, and if no additional liquid has passed through the filter in 
any 2 minute interval, slowly increase the pressure in 10 psi increments to 
a maximum of 50 psi. After each incremental increase of 10 psi, if the 
pressurizing gas has not moved through the filter, and if no additional 
liquid has passed through the filter in any 2 minute interval, proceed to the 
next 10 psi increment.  When the pressurizing gas begins to move through 
the filter, or when liquid flow has ceased at 50 psi (i.e., filtration does not 
result in any additional filtrate within any 2 minute period), stop the 
filtration.  

12.3.8.1 NOTE: Instantaneous application of high pressure can degrade the 
glass fiber filter and may cause premature plugging.  

12.3.9 The material in the filter holder is defined as the solid phase of the waste, 
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and the filtrate collected is defined as the liquid phase.  

12.3.10 Record the weight of the filtrate collected in the (pre-weighed) container 
and determine the weight of the filtrate produced.  

12.3.11 Determine the weight of the filtrate by subtracting the weight of the 
container (Sec. 12.3.1) from the total weight of the filtrate-filled container 
(Sec. 12.3.10). 

12.3.12 Determine the weight of the solid phase by subtracting the weight of the 
filtrate phase (Sec. 12.3.11) from the weight of the total waste (Sec. 
12.3.4).  

12.3.13 Record the weight of the liquid and solid phases.   

12.3.14 Calculate and record the percent (%) solids as follows:  
 

100
g ,Wt

g ,Wt
  Solids%

total

phase solid 







  

 

12.3.15 NOTE: Some wastes, such as oily wastes and some paint wastes, will 
obviously contain some material that appears to be a liquid.  Even after 
applying vacuum or pressure filtration, as outlined in Section 12.3.8, this 
material may not filter.  If this is the case, the material within the filtration 
device is defined as a solid.  Do not replace the original filter with a fresh 
filter. Use only one filter.  

12.4 If the % solids are < 0.5 %, the filtrate is considered the TCLP extract for NON-VOLATILE 
analysis ONLY. The pH is then taken immediately and recorded. Proceed to section 
12.16.  

12.5 If the % solids are > 0.5 %, proceed with step 12.5.1 below.  

12.5.1 Remove the solid phase and filter from the filter apparatus.  

12.5.2 Dry the filter and solid phase at 100 ± 20°C until two successive weightings 
yield the same value within ± 1%. NOTE: Caution should be taken to ensure 
that the subject solid will not flash upon heating. It is recommended that 
the drying oven be vented to a hood or other appropriate device 

12.5.3 Record the final weight. 

12.5.4 Calculate and record the % dry solids using the following equation:  
 

100
C

B -A 
  SolidsDry %   

Where:  
A = (Weight of dry waste + filter)  
B = tared weight of filter  
C = Initial weight of waste 

12.5.5 If the percent dry solids is less than 0.5%, then proceed to Section 12.10 
for preparation of the nonvolatile TCLP. If the percent dry solids are greater 
than or equal to 0.5%, proceed to Section 12.6 for the determination of the 
need for particle size reduction. 
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12.6 Particle Size Reduction for Non-Volatile TCLP: Using the solid portion of the waste, 
evaluate the solid for particle size. Particles should be capable of passing through a 
9.5mm (0.375 inch) standard sieve.  By simple observation for a sand, soil or clay-like 
sample, if it can be easily pressed through the 0.375-inch sieve, this step will not be 
always necessary. When the procedure is performed, and it is initially determined that 
the particle size too large to pass, the solid portion of the waste must be prepared for 
extraction by further crushing, cutting, or grinding to meet the particle size 
requirement. After the reduction is accomplished, proceed to Section 12.7. 

12.7 Determination of appropriate extraction fluid for non-volatile TCLP:  

12.7.1 Weigh out a small subsample (~10 g) of the solid phase of the waste, 
reduce the solid (if necessary) to a particle size of approximately 1 mm in 
diameter or less, and transfer 5.0 grams of the solid phase of the waste to 
a 500 mL beaker or Erlenmeyer flask.  

12.7.2 Add 96.5 mL of reagent water to the beaker, cover with a watchglass, and 
stir vigorously for 5 minutes using a magnetic stirrer.  Measure and record 
the pH.  If the pH is <5.0, use extraction fluid #1.  Proceed to Section 
12.12.  

12.7.3 If the pH is >5.0, add 3.5 mL 1N HCl, stir briefly, cover with a watchglass, 
heat to 50 °C, and hold at 50 °C for 10 minutes.  

12.7.4 Let the solution cool to room temperature and record the pH.  If the pH is 
<5.0, use extraction fluid #1.  If the pH is >5.0, use extraction fluid #2. 
Proceed to Section 12.10.  

12.8 If the aliquot of the waste used for the preliminary evaluation (Sections 12.5) was 
determined to be 100% solid, then it can be used for the Section 12.9 extraction 
(assuming at least 100 grams remain). The amount of solid necessary is dependent 
upon whether a sufficient amount of extract will be produced to support the analyses. 
If an inadequate amount of solid remains, obtain an appropriate amount of sample 
before proceeding to Section 12.9.   

12.9 Sample is 100% Solid as Determined in 12.2  

12.10 Transfer 100-g or more of sample to the TCLP extraction bottle. The weight of sample 
to be leached must be sufficient enough to generate an adequate quantity of leachate 
for the required testing – semi-volatiles, herbicides and / or metals, a greater portion 
or second portion may be used to generate adequate leachate. Note in the logbook the 
actual weight used and record the weight to the nearest 0.1 gram. 

12.10.1 Determine the weight of extraction fluid (#1 or #2) required for the 
extraction as follows: 

Samplefl. Ext. Wt20  Wt   

Where,  
WtExt. fl. = Weight of extraction fluid, g 
WtSample = Weight of sample to be extracted, g   

12.10.2 Proceed to step 12.12.  

12.11 Sample is < 0.5 % Solids  

12.11.1 If the waste contains < 0.5 percent dry solids, the liquid portion of the 
waste after filtration is defined as the TCLP extract.  
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12.11.2 Perform the filtration of sufficient sample to provide for the non-volatile 
analysis. For example, should the semivolatile organics and metals be 
required, filtration of as much as 1200-grams of liquid may be necessary – 
where as much as a filtered liter may be portioned for the semivolatile 
organics and approximately 200-mls of filtrate are portioned for the 
metals. After filtration, transfer the required filtrate portions into 
appropriately labeled storage containers and place in the appropriate 
sample storage area associated with the section of the lab that will further 
process and analyze the TCLP leachates.  Discard the filter and remaining 
suspended solids. Any portion of filtered sample must not be re-combined 
with the original unfiltered sample.  

12.12 Sample is ≥ 0.5% Solids but < 5% Solids  

12.12.1 Choose an appropriate sized collection container (500 – 1500 ml). Prepare 
the filtration apparatus. It has a typical capacity to hold a 1500-ml volume 
of sample, approximately. 

12.12.2 If enough sample received, transfer a 600 to 1200-gram sub-sample 
(weighed to the nearest 0.1 grams) and transfer it to the filtration device. 
Note: a 1200 g sample with 5% solids would have a 60 g portion of solids 
remaining, approximately. NOTE: If not enough sample received, filter 
enough samples for each test according to the % solids results. 

12.12.3 Close the filtration device and tighten all fittings and place in a vertical 
position with the outlet on the bottom. Place the collection device under 
lower outlet valve of the bottom plate.  

12.12.4 Attach the compressed air line to the gas inlet valve at the top plate with 
the liquid outlet valve at the bottom flange, open and begin applying 
pressure (1-10 psi) to force sample through the filtration device and 
collecting the liquid with the collection container.   

12.12.5 Continue to apply 1-10 psi of pressure to force the liquid phase of the 
sample into the lower collection container. Once no additional liquid has 
passed through the filter (make slow increases in pressure using 
increments of 10 psi as necessary, but do not exceed 50 psi). When liquid 
flow has ceased (e.g. at 50 psi), stop the filtration and discontinue pressure 
to the vessel.  Store all the resulting filtrate in an appropriate container for 
a later “re-combination step”. The filtrate is not to be re-combined with the 
original unfiltered sample. Label as the “initial filtrate”.    

12.12.6 The solid material remaining in the filtration device is used to prepare a 
TCLP leachate for metals and semivolatiles. The initial filtrate, as the liquid 
phase, is saved as mentioned in the prior step. It will be later combined 
with the portion of TCLP leachate generated from the solid that remained 
in the filtration device (if compatible, of course). For example, after 
filtration, a 1200-gram original sample (a liquid/solid waste) yields ~ 1140-
ml of portion of filtrate and leaves 60-grams of solids in the filtration 
device (this is a 5% solids case). The remaining 60-grams of solid will be 
used to generate (tumble) more TCLP leachate (60 x 20 or approximately 
an additional 1200-ml of leachate). The entire 1140-ml of filtrate will be 
combined with the 1200-ml of additional solids leachate to generate the 
final combined final TCLP leachate (now ~2240-ml) that will be portioned 
into appropriate containers for the required testing.   
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12.13 Sample is ≥ 5% Solids 

12.13.1 For wastes containing ≥ 5% solids, use the percent solids information to 
determine the optimum sample size to filter a sufficient quantities for 
testing using the filtration device.  

12.13.2 A minimum sample size of 100 grams (solid and liquid phases) is 
recommended. In some cases, a larger sample size may be appropriate, 
depending on the solids content of the waste sample, and the amount of 
extract needed to support the required analysis.  

12.13.3 As in Section 12.11, liquid and solid phases are separated. The resulting 
solid phase is used to prepare a leachate.  After the leachate preparation, 
determined whether the initial liquid phase of the waste will be miscible 
with the aqueous TCLP extract of the solid.  

12.13.4 Consider whether inorganics, semi-volatile organics, pesticides, and 
herbicides are the analytes of concern.  Enough solids should be generated 
for extraction such that the volume of TCLP extract will be sufficient to 
support all of the analyses required. If the amount of extract generated by 
a single TCLP extraction will not be sufficient to perform all of the 
analyses, more than one extraction may be performed and the extracts 
from each combined and aliquoted for analysis.  

12.13.5 Therefore, enough of the sample should be filtered so that the amount of 
filtered liquid, when combined with the TCLP leachate generated from the 
solid portion, will support all of the analyses required of the TCLP 
(combined) extract.  

12.14 Generating the TCLP Leachate from filtered solids: Quantitatively transfer the solid 
phase of the waste sub-sample into an appropriately sized extraction vessel, with the 
appropriate amount of extraction fluid (20:1 ratio of extraction fluid volume (ml) vs. 
mass of solids (g.).  Seal the vessel tightly and secure it in the rotary agitation device.  
Rotate the sample at 302 rpm for 182 hours at ambient temperature. Document the 
temperature and the rpm values in the logbook. 

12.14.1 NOTE: As agitation continues, pressure may build up within the extractor 
bottle for some types of wastes (e.g., limed or calcium carbonate 
containing waste may evolve gases such as carbon dioxide). To relieve 
excess pressure, the extractor bottle may be periodically opened (e.g., 
after 15 minutes, 30 minutes, and 1 hour) and vented into a hood. 

12.15 At the completion of 182 hours of agitation, separate the extracted material into its 
component liquid and solid phases through filtration, as outlined in Section 12.11.  
During this filtration, the filter may be changed as necessary to facilitate filtration.  
When analytes of concern include metals, the filter must be acid washed.  

12.15.1 If compatible (e.g., multiple phases will not result on combination), 
combine the filtered liquid resulting from Section 12.14 with the initial 
liquid phase of the waste obtained in the initial filtration steps.  This 
combined liquid is defined as the TCLP extract.   

12.15.2 If the leachate generated is not compatible with the initial filtered liquids, 
do not combine these liquids.  Analyze these liquids separately. , Since 
they collectively define the TCLP extract, and combine the results of each 
mathematically, as described in Section 12.16.3. 
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12.16 Following collection of the filtered TCLP extract, the record the final pH of the extract.  
Extracts are then aliquoted for analysis.  

12.16.1 Inorganic Analyses: 
12.16.1.1 Aliquots designated for metals analysis are delivered to the metals 

preparation group promptly after filtration, enabling matrix spike 
additions prior to preservation.  Extracts designated for metals 
analysis shall be acid digested except in those instances where 
digestion causes loss of metallic analytes. 

12.16.1.2 Coordinate with the metals department if filtration is to happen 
outside of regular business hours. 

12.16.1.3 Note: If an analysis of the undigested extract shows that the 
concentration of any regulated metallic analyte exceeds the 
regulatory level, the waste is deemed hazardous and digestion of 
the extract is not necessary.  However, data on undigested extracts 
alone cannot be used to demonstrate that the waste is not 
hazardous. 

12.16.2 Organic Analyses:  
12.16.2.1 The portions of TCLP extract prepared for the semi-volatile organic 

analysis methods do not require chemical preservation. The TCLP 
extract shall be prepared and analyzed according to appropriate 
analytical methods.  If sample preparation is not to occur 
immediately, the extracts are stored under refrigeration (4 °C). 

12.16.3 Multiple Phases: 
12.16.3.1 If the individual phases are to be analyzed separately, determine 

the volume of the individual phases (to + 0.5%), conduct the 
appropriate analyses, and combine the results mathematically by 
using a simple volume-weighted average:           

 

21

2211
f. VV

CVCV
  C





 

where: 
Cf = Combined concentration of both phases (mg/L). 
V1 = Volume of the first phase (L). 
C1 = Analyte concentration in the first phase (mg/L).  
V2 = The volume of the second phase (L). 
C2 = Analyte concentration in the second phase (mg/L). 

12.17 Cleaning Procedure 

12.17.1 Disassemble the TCLP Extractions Apparatus to include valves, o-rings, 
screens, etc. 

12.17.2 Rinse all parts with water to remove debris and residue.  Use microgrit as 
needed. 

12.17.3 Use Citranox and thoroughly scrub all pieces using bottle brushes as 
appropriate. 

12.17.4 Rinse with DI Water 

12.17.5 Repeat steps 12.7.3 and 12.17.4 
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12.17.6 Rinse all metallic pieces with 1:1 HCl solution 

12.17.7 Rinse all metallic pieces with DI Water 

12.17.8 Rinse all metallic pieces with  Methanol 

12.17.9 Assemble o-rings for valves back into the unit, replace as needed 

12.17.10 Except for large o-rings, place in an oven at 80 degrees C for 2 hours 

12.17.11 Remove and cool on sheets of aluminum foil 

12.17.12 Store in a location that is away from possible contamination 

13) Troubleshooting 

13.1 Prepare new standards as appropriate.  

13.2 Proper cleaning, use and maintenance of filtration vessels are important to preparation 
of extracts. Prepare extraction blanks to assure cleaning procedures are adequate for 
filtration and extraction vessels.   

14) Data Acquisition  

14.1 Sample preparation data recorded in preparation logbooks is manually entered into e-
LIMS for later use in analytical and QC calculations. Prep batch numbers are assigned 
by e-LIMS for the data entered. Record the e-LIMS prep batch number in the prep log.  

15) Calculation, and Data Reduction Requirements 

15.1 Not applicable 

16) Quality Control, Data Assessment and Corrective Action 

16.1 Method Blank:  

16.1.1 Frequency:  Analyze one blank (using the same extraction fluid as used for 
the samples) with each batch of 20 extractions or less samples that have 
been conducted in an extraction vessel.  Document the extraction vessel 
used in the logbook. 

16.2 Matrix Spike: 

16.2.1 Frequency:  Analyze one MS with each batch of 20 or less samples for each 
waste type. Follow the spike addition procedures in the determinative SOP. 

16.3 Additional comments about matrix spikes: 

16.3.1 This procedure requires that a matrix spike be performed for each waste 
type (e.g., wastewater treatment sludge, contaminate soil, etc.) unless the 
result exceeds the regulatory levels, and the data is being used solely to 
demonstrate that the waste property exceeds the regulatory levels.  
Consult the Project Manager if you are unsure. 

16.3.2 QC spikes are added after filtration of the TCLP extract, prior to 
preservation. For procedures on preparation of QC spikes, see the 
determinative SOP.  

16.4 If sample holding times are exceeded, the values obtained will be considered minimal 
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concentrations. Exceeding the holding time is not acceptable in establishing that a 
waste does not exceed the regulatory level. Exceeding the holding time will not 
invalidate characterization if the waste exceeds the regulatory level.   

17) Data Records Management 

17.1 All data is stored both electronically and hard copy for 10 years. 

17.2 All analytical sequence IDs and standard preparation information must be recorded in 
the Run logbook. Hardcopy computer printouts of analytical sequences and raw data 
must be retained and initialed by the analyst (electronic initials are acceptable). 

17.3 Complete all pertinent sections in the respective logbooks.  If not-applicable then line 
out the section.  “Z” out or “X” out all large sections of the worksheet that are not used. 
Make all corrections with single line through, date and initial. Make NO obliterations 
when manually recording data.  

17.4 Logbooks are controlled. Never remove a page from a logbook. Completed logbooks 
are returned to the QA department when filled and no longer needed in the work area. 

18) Method Performance 

18.1 Refer to determinative method SOPs. 

19) Summary of Changes 

Table 19.1 Summary of Changes 
Revision 
Number 

Effective 
Date 

Document 
Editor 

Description of Changes 

07.1 03/15/2012 J. Cady Minor document revision. 
07.0 06/30/2011 I. Williams Template revision. 

Clarify method blank quality assurance requirements

20) References and Related Documents 

20.1 Referenced Documents 

20.1.1 U.S. Environmental Protection Agency, “1311 Toxicity Characteristic 
Leaching Procedure (TCLP)”, Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods, Update IV, February 2009.  

20.1.2 40 CFR Part 261.24, Toxicity Characteristic, Table 1. 
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